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In the title compound, C 16 H 19 N 3 0 5 S, the dihedral angle 
between the benzene ring and the carbonylamino group is 
18.18 (2)°. In the crystal, molecules form centrosymmetric 
dimers via pairs of N— H- ■ -N hydrogen bonds. The dimers are 
connected via N— H- ■ O hydrogen bonds into a three- 
dimensional network.. 



p. = 0.21 mm 
T = 293 K 

Data collection 

Rigaku Saturn 724 CCD area- 
detector diffractometer 

Absorption correction: numerical 
(NUMABS; Higashi, 2000) 
T min = 0.921, r maI = 0.975 

Refinement 

R[F 2 > 2a(F 2 )] = 0.083 

W R(F 2 ) = 0.180 

S = 1.26 

4176 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



0.54 x 0.33 x 0.12 mm 



14817 measured reflections 
4176 independent reflections 
3718 reflections with / > 2a(l) 
Ri„, = 0.054 



230 parameters 

H-atom parameters constrained 
Ap max = 0.34 e A~ 3 
Ap mi „ = -0.23 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N1-H1---N2 1 


0.86 


2.16 


3.005 (3) 


167 


N3-H3-03" 


0.86 


2.11 


2.802 (3) 


137 


Symmetry codes: (i) — ) 


.-+ 1,-jH 


- 1, — z; (ii) x, —y - 







Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEX (McArdle, 1995); software used to prepare material for 
publication: SHELXL97. 



Related literature 

For benzothiazole derivatives with anti-tumor activity, see: 
Brantley et al (2004); Caleta et al. (2009); Mortimer et al. 
(2006) and for benzothiazolines with anti-tuberculous prop- 
erties, see: Palmer et al. (1971). For related benzothiazole 
structures, see: Lynch et al. (2002); Matkovic-Calogovic et al. 
(2003); Lei et al. (2010). 




Experimental 

Crystal data 

C 16 H 19 N 3 0 5 S 
M, = 365.41 
Monoclinic, Pl^c 
a = 16.861 (3) A 
b = 11.317 (2) A 



c = 9.6484 (19) A 
P = 98.94 (3)° 
V = 1818.7 (6) A 3 
Z = 4 

Mo Ka radiation 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2042). 
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Methyl 2-[2-(^rt-butoxycarbonylamino)-l,3-benzothiazole-6-carboxamido] acetate 
D. Gao, X. Fang, H.-Y. Yu and J.-D. Wang 

Comment 

Benzothiazole is a heterocyclic compound, which contains a benzene ring and a thiazole ring, and is a component of a 
lot of natural products, biological pesticides, drugs, spices and so on. The benzothiazole derivatives have broad biological 
activities that make them play an important role in drug research and development. For example, they showed anti-tumor 
(Brantley et al, 2004; Mortimer et al., 2006;Caleta et al., 2009) and anti-microbial activities (Palmer et al, 1971). During 
our development of 2-aminobenzothiazole-based Urokinase-Type Plasminogen Activator (uPA) inhibitors, we synthesized 
the title compound (I) as an intermediate. The compound (I) has certain biological activity, and its IC50 is 780 \iM as uPA 
inhibitor itself. 

The molecule structure of the title compound (I) is shown in Fig. 1 . The molecular skeleton is slightly distorted from a 
planar conformation with the angle between benzene and thiazole rings of 1.46 (1)°. And for the substituents, the dihedral 
angles between the thiazole ring and tert-butyl carbamate is 9.15 (6)°, the dihedral angles between benzene ring and car- 
bonylamino group is 18.18 (2)°, and the dihedral angles between carbonylamino group and methyl acetate is 79.24 (3)°. 

In the crystal, there are intermolecular hydrogen bonds of Nl — H1--N2 andN3 — H3-03. Where, two molecules form a 
pair with inversion symmetry via N — H - N hydrogen bonds, and the pairs form a three dimensional network via N — H-0 
hydrogen bonds. No n — n interactions are found in this structure. 

Experimental 

In a 250 ml round bottom flask, the pale yellow solid of ethyl 2-(?ert-butoxycarbonylamino) benzothiazole-6-carboxylate, 
N-Boc ester (3.22 g, 10 mmol) in a mixed solution of EtOH (100 ml) and 2 N aq NaOH (80 ml) were refluxed for 5 h. Then 
the solution was cooled with an ice bath and acidified with 1 N aq HC1, when pH<2, white floe generated and put it aside 
for 2 h. Then the mixture was filtered and the fdter mass was washed to neutral by water and dried to afford white solid of 
2-(fert-butoxycarbonylamino)benzothiazole-6-carboxylic acid, N-Boc acid (2.59 g, yield: 88%). 

In a 100 ml round bottom flask, the mixture of N-Boc acid (705 mg, 2.4 mmol), 2-(l//-Benzotriazole-l-yl)-l,l,3,3-tet- 
ramethyluronium hexafluorophosphate (HBTU, 759 mg, 2 mmol), N, A'-Diisopropylethylamine (DIEA, 310 mg, 2.4 mmol), 
and glycine methyl ester hydrochloride (251 mg, 2 mmol) in 20 ml dry DMF were stirred at room temperature for 20 h. 
Then the reaction solution was pured into 200 mL of 10% Na2CC>3 solution and stirred for 1 h. The precipitate was filtered, 
washed with water, and dried to give the white solid of title compound (I) (591 mg, yield: 81%). 

The solid was dissolved by DMF and fdtered. The DMF was evaporated slowly at room temperature for 15-20 days, 
and colorless sheetlike crystals suitable for X-ray structure analysis were separated from the solution. 
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Refinement 

All hydrogen atoms were positioned geometrically and refined in a riding model approximation with U- 1S0 (H) = 1.2 or 1.5 
U eq (C). 



Figures 




Fig. 1. A view of the molecular structure of (I), with displacement ellipsoids drawn at the 
50% probability level for non-H atoms. 



Methyl 2-[2-(ferf-butoxycarbonylamino)-1,3-benzothiazole-6-carboxamido]acetate 



Crystal data 
Ci 6 H 19 N 3 05S 
M r = 365.41 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 16.861 (3) A 
b= 11.317 (2) A 
c = 9.6484 (19) A 
(3 = 98.94 (3)° 
V= 1818.7 (6) A 3 
Z=4 



^(000) = 768.0 

D x = 1.335 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 5508 reflections 

9 = 3.0-27.5° 

|i = 0.21 mm 1 
7=293 K 
Prism, colourless 
0.54 x 0.33 x 0.12 mm 



Data collection 

Rigaku Saturn 724 CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 28.5714 pixels mm" 1 

dtprofit.ref scans 

Absorption correction: numerical 

(NUMABS; Higashi, 2000) 

J min = 0.921, J max = 0.975 

14817 measured reflections 



4176 independent reflections 

3718 reflections with / > 2a(I) 
R int = 0.054 
@max — 27.5 . 
/j = -20^2 1 

£ = -14^14 

/ = -12^12 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 2c(F*)] = 0.083 

wR(F 2 ) = 0.180 

S = 1.26 

4176 reflections 
230 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0486P) 2 + 1.240P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap m ax = 0.34eA- 3 
Apmi„ = -0.23 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofP 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacemer, 


it parameters (A 2 ) 




X 


y 


z 


IJ- *IJ1 


SI 


0.36614 (4) 


0.72248 (7) 


0.16296 (8) 


0.0467 (2) 


03 


0.05637 (13) 


0.7065 (2) 


-0.3160 (2) 


0.0637 (7) 


04 


-0.06380 (16) 


0.6314(3) 


-0.0995 (3) 


0.0789 (8) 


02 


0.49650 (13) 


0.7178 (2) 


0.3633 (2) 


0.0574 (6) 


Ol 


0.60458 (12) 


0.59926 (19) 


0.3591 (2) 


0.0479 (5) 


05 


-0.16027 (18) 


0.7431 (4) 


-0.2127 (5) 


0.1271 (15) 


Nl 


0.50500 (13) 


0.5954 (2) 


0.1795 (2) 


0.0415 (6) 


HI 


0.5363 


0.5490 


0.1426 


0.050* 


N2 


0.40231 (13) 


0.5568 (2) 


-0.0059 (2) 


0.0377 (5) 


N3 


0.05095 (15) 


0.7905 (3) 


-0.1077 (3) 


0.0524 (7) 


H3 


0.0756 


0.8095 


-0.0259 


0.063* 


C9 


0.21789 (16) 


0.7285 (3) 


-0.0217(3) 


0.0431 (7) 


H9 


0.1985 


0.7890 


0.0290 


0.052* 


C3 


0.5917 (3) 


0.5968 (4) 


0.6084 (4) 


0.0761 (12) 


H3A 


0.5441 


0.6448 


0.5945 


0.114* 


H3B 


0.6199 


0.6089 


0.7017 


0.114* 


H3C 


0.5770 


0.5151 


0.5962 


0.114* 


C15 


-0.0922 (2) 


0.7299 (4) 


-0.1594 (4) 


0.0696 (11) 


C16 


-0.1190 (3) 


0.5336 (5) 


-0.1009 (7) 


0.133 (2) 


H16A 


-0.1640 


0.5574 


-0.0578 


0.199* 


H16B 


-0.0922 


0.4684 


-0.0498 


0.199* 


H16C 


-0.1373 


0.5100 


-0.1960 


0.199* 


CI 


0.7200 (2) 


0.5557 (4) 


0.5209 (4) 


0.0855 (14) 


H1A 


0.7053 


0.4740 


0.5087 


0.128* 
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T J 1 T 1 


A "7/1 fi"7 

u. /4y / 


A ££"71 
U. JO / 3 


0.6132 




0.128 


* 




1 1 1 / - 


A "7C")/: 
U. /j20 


A £"7Q 1 
U.J /5l 


0.4521 




0.128 


* 




Co 


U.43U24 (lo) 


a /: 1 /;a /">\ 
U.616U (2) 


0.1075 (3) 


0.0372 (6) 




r^7 
C/ 


A IT/1 7Q M £\ 

U.324 /V (,10) 


A £Q"? 1 f~>\ 
U.jyzl (2) 


-0.0557 (3) 


0.0363 (6) 




pin 

CIO 


a 1 "7aoa a\ 
U.l /UaU (lo) 


U.6a23 (3) 


-0.1401 (3) 


0.0409 (6) 




Lo 


U.2y401 (10) 


A £C1A /")~\ 
U.0a3U (2) 


0.0201 (3) 


0.0384 (6) 




C12 


U.2/04U (1 /) 


U.J443 (3 ) 


-0.1727 (3) 


0.0427 (7) 




rll2 


a ">o^ 1 


A /l 0">0 
U.4a2a 


-0.2228 




0.051 


* 




pi i 
CI 1 


A ">AA"7 1 f"\ "7\ 

u.zuu /i (i /) 


A £QQ£ 

u.j&yj (3) 


-0.2130(3) 


0.0440 (7) 




TJI 1 

HI 1 


A 1 /; O A 
U.1664 


A C C"7C 

0.55 /5 


-0.2909 




0.053 


* 




pi o 


U.U65 / / (la) 


A "7">"71 f1\ 

0. /2/1 (3) 


-0.1946 (3) 


0.0460 (7) 




p^ 


U.jiiZb (11) 


A &AAZ (1\ 

U.044J (3 ) 


0.3083 (3) 


0.0419 (6) 




P/1 
C4 


A iyl/im A\ 

U.044V3 (IV) 


U.63Uy (3) 


0.5033 (3) 


0.0484 (7) 




C14 


A AQAAC A\ 

-u.U3uy5 (iy) 


a o">/;a //i\ 
U.626y (4) 


-0.1511 (4) 


0.0637 (10) 




H14A 


-0.0350 


0.8638 


-0.2427 




0.076 


* 




H14B 


-0.0441 


0.8864 


-0.0860 




0.076 


* 




C2 


0.6663 (2) 


0.7601 (3) 


0.5084 (4) 


0.0668 (10) 




H2A 


0.6974 


0.7777 


0.4356 




0.100 


* 




H2B 


0.6972 


0.7785 


0.5980 




0.100 


* 




H2C 


0.6181 


0.8065 


0.4947 




0.100 


* 




Atomic displacement parameters (A 2 ) 














U u 


U 22 


t/ 33 


U 12 






U 


SI 


0.0417 (4) 


0.0507 (5) 


0.0453 (4) 


0.0087 (3) 




-0.0005 (3) 


A AI CA /Q\ 
U.U1 jU [ J ) 


03 


0.0521 (13) 


0.096 (2) 


u.u j yy y l ^.j 


0.0100(13) 




— o on?? n n\ 


a aaa^ (\ ")\ 
U.UUUZ \ \-L) 


04 


0.0595 (16) 


0.095 (2) 


0.0791 (18) 


-0.0064 (15) 


0.0023 (14) 


U.UZZj (,ioj 


02 


0.0514 (13) 


0.0652 (15) 


0.0529 (13) 


0.0140 (11) 




-0.0002 (10) 


a ni i o 1 \ 
U.UZ 1 o ^ 1 1 ) 


Ol 


0.0480(11) 


0.0523 (13) 


0.0397(11) 


0.0121 (9) 




-0.0045 (9) 


U.UU 1 (y) 


05 


0.0533 (18) 


0.141 (3) 


0.172(4) 


0.0003 (19) 




-0.029 (2) 


U.U3 J [d ) 


Nl 


0.0374 (12) 


0.0463 (14) 


0.0399 (12) 


0.0078 (10) 




0.0028 (10) 


a aaq 1 ( 1 a\ 
U.UUol {\-\J) 


N2 


0.0387 (12) 


0.0367 (12) 


0.0376 (12) 


0.0003 (9) 




0.0053 (10) 


a aac i nm 
— U.UUM {i-VJ) 


N3 


0.0409 (14) 


0.0684 (19) 


0.0456 (14) 


0.0096 (12) 




-0.0003 (11) 


a aa 11 n ")\ 
U.UU1 1 \Ij ) 


C9 


0.0388 (15) 


0.0472(17) 


0.0439(15) 


0.0045 (12) 




0.0080 (12) 


a r\r\A a /i t\ 


C3 


0.103 (3) 


0.079 (3) 


0.0425 (19) 


-0.007 (2) 




0.003 (2) 


a nn io n Q\ 
U.UU1Z {ly) 


C15 


0.0423 (19) 


0.099 (3) 


0.065 (2) 


0.0063 (19) 




0.0001 (16) 


U.UU / \Z) 


C16 


0.097 (4) 


0.135 (5) 


0.160 (6) 


-0.038 (4) 




0.000 (4) 


A AC/1 /C\ 


CI 


0.085 (3) 


0.092 (3) 


0.067 (2) 


0.040 (2) 




-0.029 (2) 


U.UZ5 {Z ) 


C6 


0.0377 (14) 


0.0371 (14) 


0.0367 (14) 


0.0016(11) 




0.0049(11) 


A AA 1 "3 / 1 1 \ 

U.UU 13 ^ 1 1 ) 


C7 


0.0362 (14) 


0.0352 (14) 


0.0377 (14) 


-0.0004 (11) 


0.0064(11) 


A AAAT / 1 1 \ 

U.UUU3 (1 1 ) 


CIO 


0.0381 (14) 


0.0473 (17) 


0.0374 (14) 


-0.0010(12) 


0.0064(11) 


A AA 1 T 

U.UU13 y\-Z) 


C8 


0.0372 (14) 


0.0384 (15) 


0.0392 (14) 


0.0007 (11) 




0.0050 (11) 


A AA 1 (\ T\ 

U.UUlO \\-L) 


C12 


0.0445 (16) 


0.0406 (16) 


0.0428 (15) 


0.0016 (12) 




0.0059 (12) 


A AA /IT /I T\ 

-U. 1)1)43 (13) 


Cll 


0.0441 (16) 


0.0492(17) 


0.0371 (14) 


-0.0039 (13) 


0.0013 (12) 


-0.0023 (13) 


C13 


0.0409(16) 


0.0563 (19) 


0.0400 (15) 


0.0027 (13) 




0.0037 (12) 


0.0069 (14) 


C5 


0.0397 (15) 


0.0447 (16) 


0.0407(15) 


0.0016(12) 




0.0048 (12) 


-0.0061 (13) 


C4 


0.0539(18) 


0.0501 (18) 


0.0372 (15) 


0.0083 (14) 




-0.0057 (13) 


-0.0104(13) 


C14 


0.0473 (18) 


0.074 (3) 


0.067 (2) 


0.0189(17) 




0.0000(16) 


0.0019(19) 



sup-4 



supplementary materials 



C2 0.065 (2) 


0.059 (2) 


0.071 (2) -0.0095 (17) 


-0.0060 (18) -( 


Geometric parameters (A, °) 
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<J4 CI J 


1.312 (J) 


pi/: i i i /:r> 

Clo — HloB 


A A/^AA 

u.youu 


<J4 — Clo 


1 AAA i C\ 

1.444 (3) 


pi/ 1 1 1 /. p 
Clo — HloC 


a a/;aa 

u.youu 


Uz — C3 


1.2U/ (3) 


CI — C4 


1 cn //i \ 
1.313 (4) 


Ol — C3 


1.3zy (3) 


p 1 Ml A 

CI — hllA 


a a/;aa 

u.youu 


Ul — C4 


1.4^4 \ 5) 


p 1 inn 

CI — hi IB 


A A/^AA 

u.youu 


Uj — C 1 3 


i.iyi (4 ) 


p i 1 1 1 p 
CI — rllC 


a fibrin 

u.youu 


\ti p/; 

JN 1 — Co 


1 1 £T /Q \ 

1.3o2 (3) 


p-7 pn 
C / — C 1 z 


1.3y3 (4) 


JN 1 — Cj 


1 1 "7*7 /I \ 

1.377 (3) 


p-7 po 

C/ — Co 


1.4U3 (4) 


XT 1 I I 1 

JN 1 — HI 


Pi Q/TAA 

U.ooUU 


p 1 Pi p 1 1 
C1U — CI 1 


1.4U1 (4) 


XTO P/L 

JNz — Co 


1 1 A*7 /I \ 

1.3U/ (3) 


p 1 pi P 1 Q 

C1U — C13 


1 /1AA //lA 

1.4yU (4) 


XTT f^H 

JNz — C/ 


1 1 OPi /I \ 

1.3oU (3) 


pn pi i 
Clz — CI 1 


1 .3 /3 (4) 


XTT p| 1 

JN 3 — C 1 3 


1.33o (4) 


pn 1 1 1 ~> 
Clz — hllz 


A A1AA 

u.y3uu 


XT1 Z" 1 1 /I 

JN 3 — C 1 4 


1.44U (4) 


p 1 1 1 1 1 i 
CI 1 — ril 1 


A A1AA 

u.y3uu 


XT1 II") 

JN3 — 113 


U.ooUU 


P A PI 

C4 — Cz 


1 CAC 

1.3U3 (3) 


tq no 


1 .Joy y'-t f 


C 1 A hi 1 4 A 

V 1 1 1 1 1 Hrt 


0 Q700 
\j.y /uu 


C9 — C8 


1.393 (4) 


C14 — H14B 


0.9700 


C9 — H9 


0.9300 


C2 — H2A 


0.9600 


C3 — C4 


1.506 (5) 


C2 — H2B 


0.9600 


C3 — H3A 


0.9600 


C2 — H2C 


0.9600 


C3 — H3B 


0.9600 






po c 1 P/L 

Co — M — Co 


oo a/: /I 1\ 
56. Uo (li) 


XTT P"7 PO 

JNZ — C / — Co 


i 1 C /C /">\ 

1 13.0 {I) 


pi f pi A p|/- 

C 1 J — <J4 — C 1 o 


11 /.2 (i) 


PIT P"7 po 

Clz — C / — Co 


line f~>\ 

ny.3 [i) 


pc p. 1 P/1 

Cj — Ul — C4 


12U.4 (2 j 


PQ p 1 pi pi 1 

cv — c i u — c 1 1 


1 1 Q /l /"JA 

i iy.4 (3 ) 


Z" 1 ^ XT1 PC 

Co — JN 1 — Cj 


123. / (2) 


p pi p 1 A p 1 ■> 

Cv — C 1 U — C 1 3 


IzZ.y (3) 


P/" \T1 I I 1 

Co — JN 1 — HI 


HOT 

116.2 


PI | pin pi 1 

Cll — C1U — C13 


11-7-7 p>\ 

11 / . / (3) 


pc Ml 1 1 | 

Cj — JN 1 — hll 


1 1 Q 1 

116.2 


pn po p-7 

cy — Co — c / 


n 1 1 /q \ 
121. 1 (3) 


P/" XT'") p-7 

Co — JNz — C/ 


1 1 A A 
11U.U (2) 


pn po c 1 
cy — Co — M 


1 TA 1 fl\ 

izy.z (z) 


pn mq pi/i 

CI 3 — JN3 — C14 


12U.U (i) 


p-7 po C 1 

C / — Co — b 1 


1 A A *7 

iuy./ (Z) 


pi o xti i n 
CI 3 — JN3 — 113 


1 1A A 

IzU.U 


pi i pn p-7 
Cll — Clz — C/ 


1 1 A A S1\ 

ny.u (3) 


pi | A XTQ II "J 

C 1 4 — JN 3 — 113 


1 1 A A 

12U.U 


pi i pn ui -> 
Cll — Clz — hllz 


1 OA C 

lzU.3 


P 1 pi pn po 

C 1 U — Cv — Co 


11(1 1 

ny.i (3) 


p-7 p n T_r n 
C / — C 1 Z — hi 1 Z 


1 TA C 

lzU.3 


Pin pn i in 
C1U — CV — tiy 


1 1/1 c 

12U.5 


p n P11 p i pi 
Clz — Cll — C1U 


n i a /"i \ 

izi.y (3) 


po pn 1 ill 

Co — CV — Hy 


1 i/i ^ 


pn p 1 1 o 1 1 
Clz — Cll — ril 1 


1 1 A 1 

i iy.i 


P/l pQ TTQ A 

C4 — C3 — hi 3 A 


1 A A £ 


Pin pii iiii 
C1U — Cll — ril 1 


1 1 A 1 

i iy.i 


P /I pQ TJID 

C4 — C 3 — hi 3 r> 


1 AA £ 
1U9.J 


f\1 P 1 Q XTI 

<J3 — CI 3 — JN3 


1 1A O (1 \ 

IzU.o (3) 


I I "J a pQ TTQT5 

hl3A — C3 — H3B 


1 AA £ 


r\i pi q pin 
U3 — C 1 3 — C 1 U 


m q p*\ 
lzl.3 (3) 


P/l PT TTTP 

C4 — C3 — H3C 


109.5 


XTI p 1 Q P 1 A 

N3 — C13 — C10 


in n /q \ 

117.9 (3) 


H3A— C3— H3C 


109.5 


02— C5— Ol 


126.9 (3) 


H3B— C3— H3C 


109.5 


02— C5— Nl 


123.0 (3) 


05— CI 5— 04 


123.9 (4) 


Ol— C5— Nl 


110.1 (2) 


05— CI 5— C14 


122.7 (4) 


Ol— C4— C2 


109.6 (3) 


04— CI 5— C14 


113.4 (3) 


Ol— C4— C3 


109.4 (3) 



0.0116(19) 
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04 — C 1 o — H 1 oA 


109.5 


p, A p i r TT1 £D 

04 — C 1 o — H 1 oB 


109.5 


TT1ZZA TT1 £D 

H 1 oA — C 1 o — H 1 oB 


1 An c 

109.5 


04 — C 1 o — H 1 oC 


1 nn c 

109.5 


TT1 /; A p 1 /" T T 1 /"/— 1 

H 1 oA — C 1 o — H 1 oC 


109.5 


H 1 oB — C 1 o — H 1 oC 


109.5 


/~M TT 1 A 

C4 — C 1 — H 1 A 


1 nn c 

109.5 


P/| pi TJ1D 

C4 — C 1 — rl 1 r> 


1 nn c 


T T 1 A /~i 1 iti n 

HI A — CI — hi lb 


1 nn c 

iuy.5 


C4 — CI — H1C 


109.5 


1 1 1 1\ — V 1 — 1 1 1 V 


LVfy.J 


H1B — CI — H1C 


109.5 


N2 — C6 — Nl 


121.6 (2) 


N2 — C6 — SI 


116.6 (2) 


Nl C6 SI 


121.8 (2) 


N2 C7 C12 


124.9 (2) 


C 1 o — 04 — C 1 5 — U 5 


0.7 (7) 


C 1 0 — <J4 — C 1 j — C 1 4 


1 "7n 1 t a\ 
1 ly.l (4) 


p-7 XTO P" /l \T| 

C7 — IN 2 — Co — N 1 


178.2 (2) 


pn Tvn P" /I c 1 

C / — JN 2 — Co — b 1 


-1.2 (3) 


p r \T i pi*; "N.T1 

C5 — JN 1 — Co — JNz 


-171.5 (3) 


pi r -\j i pip C 1 

C5 — JN 1 — Co — S 1 


7.8 (4) 


po c 1 p/c mi 

C8 — SI — Co — JN2 


0.2 (2) 


Co — b 1 — Co — JN 1 


1 *7n 1 /"i \ 

—179.1 (3) 


Co — N 2 — C7 — C 1 2 


1 *7 o n ^ 
— 1 /o.U (3) 


Co — IN 2 — C7 — C8 


1.8 (3) 


pin pin pin pi | 

C8 — C9 — C 1 0 — C 1 1 


1 A ( A\ 

1.4(4) 


pin pn pi i pi pil ■> 

C8 — C9 — C 1 0 — C 1 3 


1 no c 
—l/o.o (3) 


p i pi pin p o p-7 
C 1 U — CV — C 0 — C / 


0.3 (4) 


Pin pn ro c 1 
C 1 U — CV — Co — o 1 


1 "7n /; 
— 1 /y.6 (I) 


\n p-7 po pn 
IN 2 — C / — Co — CV 


1 70 /I /"3\ 

1 /S.4 (i) 


p i -> p -7 po pn 

C 1 2 — C7 — C8 — C9 


-1.8 (4) 


N2 — C7 — C8 — S 1 


-1.7(3) 


C 1 2 — C7 — C8 — S 1 


178.2 (2) 


C6— SI— C8— C9 


-179.3 (3) 


C6— SI— C8— C7 


0.8 (2) 


N2— C7— CI 2— Cll 


-178.6 (3) 



PO p /I p-l 

C2 — C4 — C3 


113.1 (3) 


p. 1 p A p 1 

Ol — C4 — CI 


1 AT O 

1U2.5 (2) 


PO p /| pi 

C2 — C4 — C 1 


1 1 A C 

11U.3 (3) 


PO p y| pi 

C3 — C4 — C 1 


i i a n 

nu.y (3) 


TvTT p 1 A p 1 C 

N3 — C14 — ClD 


1 1 C 1 

115.3 (3) 


\n p 1 /| TJ 1 /I A 

IN 3 — C 1 4 — hi 1 4A 


1 AO A 
1U6.4 


PIC p 1 /| TT1/1A 

CI j — C14 — hll4A 


1 AO A 
1U6.4 


Ml p 1 y| I I 1 | T) 

IN3 — C14 — hll4r> 


1 AO A 
1U6.4 


PI f p 1 y| I I l ,| D 

CI J — C14 — hll4r> 


1 AO A 
1U6.4 


TU1/1A PI /| I I l ,| T) 

hi 1 4 A — C 1 4 — hi 1 4r> 


1 A"7 C 


CA CO H?A 


1 U7.J 


C4 — C2 — H2B 


109.5 


H2A — C2 — H2B 


109.5 


C4 — C2 — H2C 


109.5 


H2A — C2 — H2C 


109.5 


H2B — C2 — H2C 


109.5 


Co — C / — C 1 1 — C 1 1 


1 C f A\ 

1.5 (4) 


C / — C12 — Cll — C1U 


0.1 (4) 


r^n nn n i 

cy — ClU — Cll — C12 


-1.6 (5) 


pin pii pn 
C13 — C1U — Cll — C12 


1 /o.3 (3) 


P 1 A TVTT PIT PiO 

C14 — JN3 — C13 — 
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P 1 A TVTT PIT P 1 A 

C14 — JN 5 — CI 5 — C1U 


— 1 /4.D (3 J 
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lol.O (3) 
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— lo.2 (j) 


PA P 1 A PIT XTT 
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-lo.4 


P11 p i a P11 \n 

Cll — C1U — C13 — JN3 


lol. / (3) 


p/i ni pc pt 
C4 Ul — C5 — Ul 


j.yj {J) 


P A P 1 PC XT 1 

C4 Ul — C5 — JN 1 


_ 1 /4.V (2) 


p/c "\ti pc m 
CO — JN 1 — CD — Ul 


-6.2 (5) 


p/; mi pc pi 
C6 — JN 1 — C5 — U 1 


173.7 (3) 


PC P1 P/1 PT 

C5 — U 1 — C4 — C2 


/C C H (A \ 

-65.7 (4) 


C5— Ul— C4— C3 


58.8 (4) 


C5— Ul— C4— CI 


176.7 (3) 


C13— N3— C14— C15 


71.6(4) 


05— CI 5— CI 4— N3 


-168.8(4) 


C4— CI 5— CI 4— N3 


12.7 (5) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— Hl-N2 ; 0.86 2.16 3.005 (3) 167. 

N3— H3-C3" 0.86 2.11 2.802 (3) 137. 

Symmetry codes: (i) -x+1, -y+\, -z; (ii) x, -y+3/2, z+1/2. 
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